2000)
. These debates include discussions of the roles of 'process' and 'outcome' evaluations, both as freestanding and as linked evaluation methodologies. Discussions about process and outcome evaluation relate closely to methodological debates about the relevance of experimental designs to complex social settings (Guba and Lincoln, 1989; Pawson and Tilley, 1997) . Arguments about social intervention evaluation are currently particularly energetic in the UK, especially in education (Cook, 2002; Morrison, 2001; Torgerson, 2001 ) and health promotion (see Oakley, 1998; Peersman, 2001; Stephenson and Imrie, 1998) .
This article examines the case for process evaluation using the example of an ongoing randomized controlled trial (RCT) of school-based sex education in England. The article has two main aims: firstly, to contribute to methodological debates about the utility of different approaches to evaluation; and, secondly, to provide an example of how to design and implement a process evaluation within the context of a complex, multi-site RCT. The work described in the article can be seen as an attempt to work towards a newly explicit model of experimental evaluation. In such a model, a range of methods is used to collect a range of types of data that collectively address questions both about impact and about the mechanisms through which, and contexts in which, links between interventions and outcomes may be observed. One effect of this approach is to facilitate a description of the complex social context within which all research, including rigorous experimental research, is carried out.
Why Evaluate Processes?
The fundamental argument for a research focus on social processes is the multivariate and non-linear character of the real, social world (Cronbach and Snow, 1976) . This has implications for all types of social research, requiring sensitive choices to be made about appropriate methods for studying 'layers' of mutually interacting situations, events, acts and circumstances. As regards evaluation research, some evaluations are specifically aimed at answering process questions: how a programme or intervention is developed, implemented and received rather than its impact. For example, a systematic review of peer-led health promotion uncovered 254 reports of evaluated interventions, among which 82 (32%) were concerned with process questions only. Seventy five (30%) addressed combined process and outcome questions, and 97 (38%) were restricted to outcome evaluation issues (Harden et al., 1999) .
'Process' evaluation is not a new concept, but has only been recognized formally as an aspect of programme evaluation since the late 1970s (Freeman, 1977; Reichardt and Cook, 1979; Rossi and Freeman, 1985) . This recognition followed the greater use of qualitative methods in evaluation design, particularly in North America, from the late 1960s, in part as a response to mistrust of a predominantly 'quantitative' paradigm of evaluation which was seen to yield too many unclear or negative findings (Filstead, 1979) . 'Real world' complexity has particular implications for research aimed at establishing relationships between interventions and outcomes. This is both because it demands techniques for 'controlling' complexity, and because it implies a notion of 'generative' cause and
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'co-cause' going beyond simple 'if-then' causal connections (Bhaskar, 1975) . That is, the notion of cause is itself complex when applied to social settings: some 'causes' operate independently, some synchronistically. These considerations constitute a powerful argument for experimental evaluations that include the use of random allocation as a technique for handling complexity (by ensuring the same sort of complexity in intervention and comparison groups). However, they also imply a need within such designs to address issues concerning how interventions work or do not work, the extent to which these are implemented as intended, and how the people exposed to them (or not exposed to them) react, including exposure to the research/evaluation process itself. Process evaluations conducted integrally with outcome evaluations thus have the capacity to address many current critical objections to what is perceived in some circles as the overnarrow outcome focus of RCTs: the use of poorly designed interventions; the limitations of intention-to-treat analysis; omission of a focus on mechanisms of impact (or failed impact); problems with evaluating multi-faceted interventions; and the lack of attention to contextual factors (Wight and Obasi, 2003) . An approach to evaluation that combines the strength of an RCT with that of a welldesigned process evaluation must therefore go some way towards meeting the needs of 'realist' or theory-driven evaluation (Pawson and Tilley, 1997) .
While 'qualitative' or 'process' research is today particularly recommended for evaluations of complex interventions (Campbell et al., 2000) , most mentions of process evaluation go no further than a general argument about the need for this activity as part of evaluation design. Some notable exceptions are McGraw and colleagues ' (1989) outline of the process evaluation developed for an evaluation of the Pawtucket Heart Health Program (a community intervention project in the Northeastern United States designed to lower cardiovascular disease risk), and a number of other reports of process evaluations within the major social experiments conducted in the USA between the 1960s and the 1980s (see e.g. Hollister et al., 1979) . In the UK, Oakley (1992) documents a detailed process evaluation carried out within an RCT of social support for pregnant women. Wight and Obasi (2003) describe a Scottish RCT of teacher-led sex education, and a trial conducted in Tanzania of a reproductive health programme for young people, both of which include extensive process evaluations.
Although process data are often regarded as co-terminous with the 'qualitative' side of the 'qualitative'/'quantitative' divide, it is important to note that the relationship is more complex. As an illustration, a recent series of reviews of barriers to, and facilitators of, young people's health identified 53 process evaluations in the areas of mental health, physical activity and healthy eating; of these 33 (62%) collected only 'quantitative' data, a further 11 (21%) collected only 'qualitative' data, and 9 (17%) collected both (Harden et al., 2001a; Rees et al., 2001; Shepherd et al., 2001) .
Most discussions of 'process' or 'implementation' evaluation identify one or more of the following pragmatic rationales for taking this approach:
• finding out the extent to which an intervention reaches the target population; • monitoring intervention 'dose'; • describing the contexts in which interventions are delivered;
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• examining the extent to which the implementation of the intervention met the original goals; • estimating intervention costs; • explaining the impact (or lack of impact) an intervention may have on outcomes; • assessing generalizability; and • improving future intervention or evaluation design (McGraw et al., 1989) .
A further logic for process evaluation which applies in multi-site evaluation studies is to examine any variations between site responses either to the programme or to its receipt.
The theory behind process evaluation often assumes that design and implementation are a straightforward business: researchers need merely to be clear about what they want to do and why, and then seek to work with the different constituencies taking part in the research to put these plans into action. However, in practice research rarely follows such a linear model. This may be especially true of research designs that aim explicitly to map the complexity of social structures and processes, and also of those which require working within autonomous institutional contexts such as hospitals or schools. Both the non-linear nature of process evaluation research, and its responsiveness to situational factors, are well illustrated in the case of the study discussed in the next section of the article.
A Case in Point: the RIPPLE Study
The RIPPLE (Randomized Intervention of Pupil-Peer-Led sex Education) study is an RCT involving 27 co-educational comprehensive schools in England in the evaluation of the effectiveness of peer-led sex education. It is designed to answer the question as to whether peer-led sex education is effective in decreasing risky sexual behaviour. Full descriptions of different aspects of the study can be found elsewhere Stephenson et al., 2002; Strange et al., 2001 Strange et al., , 2002 .
The study was conducted in England between 1997 and 2002, and follow up of the students is ongoing. Fourteen of the 27 schools were randomly assigned to the intervention group that received a programme of peer-led sex education instead of the usual teacher-led sex education. Training was provided by an external training team to Year 12 students (aged 16/17 years [sixth form]) who volunteered to become peer educators and deliver a short programme of three classroom sessions focusing on relationships, sexually transmitted infections (STIs) and contraception to two successive cohorts of Year 9 students (13/14 year olds). Control schools carried on with their usual teacher-led sex education. Follow ups, using self-administered questionnaires, were carried out in both intervention and control schools when students were in Year 10 and Year 11 (6 and 18 months post-intervention).
Aims and Methods of the RIPPLE Study Process Evaluation
In an article describing the process evaluation in a trial of teacher-led sex education, Wight and Obasi (2003) list six arguments for collecting process data as an integral part of experimental evaluation:
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• to prevent poorly designed and developed interventions; • to avoid the false conclusions that can be drawn from intention-to-treat analyses; • to study the mechanisms by which interventions work; • to distinguish between the different components of a complex intervention; • to investigate crucial contextual factors that might facilitate or obstruct the success of the intervention; and • to look at differential effects within the target group.
The design of the RIPPLE study process evaluation followed the logic of this approach. Its aims were:
• to document how the peer-led intervention was implemented in practice, and describe the status of sex education in the control schools; • to study and compare the processes involved in the provision of peer-led sex education in the experimental schools and the teacher-led sex education in control schools; • to collect information from schools and participants about the experience and impact of taking part in the study; • to collect information on how individual school contexts may have affected the research; and • to describe the characteristics and experiences of the young people who volunteered to become peer educators.
Process evaluation data were collected using a wide range of methods: selfadministered questionnaires, focus groups, interviews, observations and researcher fieldnotes (see Table 1 ).
All the research methods used in the process evaluation were carried out in all the experimental schools. The questionnaires and staff interviews were administered in all the control schools; but the plan was to use other methods in a randomly selected half of the control schools only, in order to allow some assessment of the impact of research activities on study participants -the socalled 'Hawthorne effect' (Mayo, 1960) . The methods used in the process evaluation were chosen to include the perspectives of the three key groups participating in the research: teachers and other school staff; peer educators; and other students.
Putting the process evaluation plan into practice was, however, not straightforward. In the sections below we describe some of the unanticipated difficulties we encountered.
Collecting data on student perspectives Students in two consecutive year groups (1997 and 1998) were asked to complete baseline questionnaires covering both processes and outcomes in the Autumn term of Year 9, and post-intervention follow-up questionnaires in the Autumn term of Year 10 (1998 and and the Spring term of Year 11 (2000 and . Follow-up questionnaires included questions about the sex education received by students. All baseline and follow-up questionnaires had a 'comments box' at the end where students were encouraged Evaluation 10(4) to write their views about their sex education and taking part in the RIPPLE study. In most schools, questionnaires were completed in class groups, either during a personal health and social education (PHSE) or science lesson; in a few schools all the students were brought together in the school hall. Whenever possible, someone from the research team was present to introduce the research, explain the purpose of the questionnaire, reassure students about confidentiality, and answer any questions. However undertaking a survey of the entire year group in each school simultaneously meant that, in a third of classes, teachers had to substitute for researchers in presenting the questionnaires to students. Although teachers were fully briefed about the research, analysis of students' comments at the back of the questionnaire suggests that having no contact with the research team may have increased students' concerns about the confidentiality of their responses (Strange et al., 2003) .
A total of 9508 students in the two cohorts in the 27 study schools were eligible to take part in the RIPPLE study at baseline. Completion rates for the baseline questionnaires were slightly higher (93% versus 91%) in the experimental compared with the control group, a pattern accentuated at the two follow-up Researcher observations Peer-educators' training 23 (13 schools) n/a Sex education (Yr 9) 57 (13 schools) 10 (4 schools)
Researcher field notes 14 schools 13 schools
Notes:
1. No data were collected from the second cohort of students in one experimental school. 2. One control school left the study in 1998; the first follow-up questionnaire was not completed by the second cohort of students and the second follow-up questionnaire was not completed by either cohort.
points (see Table 1 ). One control school dropped out of the study after the first follow-up survey in the first cohort of students, following parental objections to some of the questions about students' sexual behaviour. Governors in another control school and the head teacher in a third school objected to some of the questions relating to students' sexual behaviour and drug and alcohol use, and these questions were removed from both baseline and first follow-up questionnaires in these schools. The peer-led intervention was not implemented in one experimental school because it was not possible to recruit enough Year 12 students as peer educators. This school was different from others in the study in that there was a high ratio of boys to girls in Year 9 and many of the students were Muslim. In contrast, Year 12 students were mostly Muslim girls who did not feel capable of delivering sex education classes to the younger students. Teachers in this school decided to continue with the follow-up questionnaires with the first cohort of students but not to involve students in the second cohort in any of the research activities. The process evaluation plan was to carry out focus groups to ascertain students' experiences of sex education with groups of Year 9 students in the experimental schools after the peer-led sex education sessions, and at about the same time in the randomly selected half of the control schools. Fifty two focus groups (41 in 14 experimental schools and 11 in 5 control schools) took place (see Table 1 ). Researchers aimed to carry out the focus groups separately with male and female students; at this age most students socialize in predominantly same-sex friendship groups, and it was therefore hoped that single sex settings would help students to talk openly about their experiences of sex education. Setting up the focus groups required the co-operation of teachers, who were asked to identify groups of between six and eight students, including those less engaged with school. Some teachers chose students from the same friendship groups and others did not.
Of the 52 focus groups, 38 were carried out with single-sex groups, but teachers' suggestions and the logistics of working in schools meant that 14 of the focus groups were mixed sex. Although the plan had been to carry out focus groups in a randomly chosen half of the control schools, in two of these schools researchers were unable to negotiate a suitable time with the contact teacher.
Collecting data on the perspectives of peer educators We aimed to collect questionnaire data from all the peer educators before and after they provided the intervention to younger students. This did not quite work out in practice, however, because of problems ensuring that all those who volunteered completed pre-intervention questionnaires and went on to provide the intervention and to complete the second questionnaires. A total of 505 Year 12s who volunteered to be peer educators completed pre-intervention questionnaires; 463 of these were subsequently involved in the training and delivery of the sex education sessions and 331 (71% of those involved in the delivery of sessions) completed postintervention questionnaires (see Table 1 ). We were able to link questionnaires for 268 (58%) of the peer educators. Post-intervention questionnaires were not completed by any of the first cohort of peer educators in one school or by the Evaluation 10(4) second cohort of peer educators in another school because of timing problems: the peer-led sex education sessions were carried out at the end of the summer term, and researchers were unable to organize to meet students before they left school.
Focus groups were carried out with mixed sex groups of peer educators following the delivery of the peer-led sex education sessions, with the aim of examining in detail peer educators' views about the processes involved in the provision and receipt of sex education. Some students were recruited by researchers and some by teachers.
The research plan included a total of 28 focus groups involving peer educators after the delivery of the peer-led sessions, one with each cohort in the 14 experimental schools. In the event, 18 were carried out in 10 of the schools. Focus groups were not carried out in the school in which the peer-led intervention was not implemented, and in three other schools focus groups were not undertaken because of difficulties in finding time at the end of the summer term or because of communication problems in schools.
Collecting data on other sex education-provider perspectives Interviews were carried out in all the schools during the first two years of the study with school staff responsible for co-ordinating PHSE and sex education programmes. A semistructured interview schedule was used to gather providers' views about: the quantity, quality, organization, delivery and impact of sex education; the general school ethos and priority given to PHSE; local services; and providers' own training and attitudes related to sex education, and their involvement in the RIPPLE research.
Provider interviews included 25 staff in the 14 experimental schools and 18 staff in 12 control schools. Most of these staff were teachers responsible for coordinating PHSE; some were heads of year, a few were classroom (science, religious education) teachers, and two were school nurses. No interviews were carried out in the control school that left the study. A major problem was that in many schools, especially in the control arm, researchers found it very difficult to establish what sex education had been provided to each cohort of students in each year. Whilst some PHSE co-ordinators and year heads had a general idea of the intended provision, often only individual class teachers knew what had been provided in practice, and interviewing all of these teachers was not possible.
In addition to the above methods, the RIPPLE process evaluation included detailed fieldnotes and systematic observation by researchers of the key elements of sex education both in experimental and control schools. Since as many as 30 peer-delivered sex education sessions occurred in each experimental school, it was not possible for researchers to observe all of these. Instead, we aimed to observe three peer-delivered sessions in each school in each cohort of students, and as much as possible of the teacher-led sex education delivered to Year 9 students in the randomly selected half of the control schools. In the event, we were able to observe the two days of training delivered to 23 (out of 26) groups of peer educators in 13 of the 14 experimental schools; we also observed 57 peer-led sex education sessions in these schools, and 10 teacher-led lessons in four of the seven selected control schools. No sex education was observed in the
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experimental school in which the peer-led programme was not implemented, and we were unable to observe any of the sessions delivered to the first cohort of students in one school and to the second cohort of students in two schools. We were also unable to organize to observe any sex education in three of the selected control schools. This was either because no sex education was delivered or because teachers did not inform researchers when the sex education was carried out. In one school, the teacher delivering the sex education did not wish to be observed.
Findings from the Process Evaluation
Seven questions about the implementation and receipt of sex education flowed from the original aims of the process evaluation in the RIPPLE study.
1. To what extent was the peer-led intervention actually implemented in the experimental schools? 2. What sex education did control-school students get? 3. Were there differences in students' engagement with the two approaches, and what factors influenced this? 4. To what extent did either form of sex education meet the expressed sexual health needs of students? 5. How was the trial affected by local school contexts and differences in schools' engagement with the research? 6. How were students/schools affected by being part of the research? 7. Who were the peer leaders and how did involvement in the peer-led intervention affect them? Table 2 summarizes the different aspects of the process methods and data in relation to these seven questions and the perspectives of students, teachers and peer educators. The discussion below focuses on the similarities and differences between these perspectives, and also on gender and social class as important influences on young people's sexual health behaviours and their responses to sexual health interventions (Botting et al., 1998; Measor et al., 1996; Thomas et al., 1992) . As most students were white (91%) and the proportion of students from different ethnic minority groups was small (e.g. 1% Black African/ Caribbean, 3% Asian), we were not able to examine the influence of ethnicity.
To what extent was the peer-led intervention implemented in the experimental schools?
Implementation of the peer-led intervention had two aspects: the training of the peer educators and their delivery of the programme There was a considerable amount of variation in the training provided to peer educators. For example, in one school the peer educators received just one school-based training session, whereas in another the peer-led programme was incorporated into the sixth-form core-studies programme, and the peer educators received more than six school-based sessions. As regards programme delivery, all Year 9 students in most schools received at least three sessions of sex Evaluation 10(4) education. As noted earlier, the peer-led programme was not implemented with either cohort of students in one school because it was not possible to recruit peer educators at all. In two schools some classes in one cohort did not receive any peer-led sex education; in both these schools peer-led sessions were scheduled too near the end of term and some were then cancelled, peer educators were disorganized and some lacked enthusiasm for the programme. In one school this was influenced by low morale as a result of a sixth form closing down, which in turn resulted in few students available to volunteer as peer educators. In the other school, weaknesses in the wider school management, the threat of school closure and staff sickness resulted in a lack of continuity with regard to the staff responsible for co-ordinating the peer-led training programme. Data from student questionnaires further complicate the picture relating to intervention delivery. According to the follow-up questionnaires completed by Year 10 students, 84 percent of experimental-school students received some peer-led sex education. Overall this means that, even when the intervention was fully implemented according to data collected by the researchers, one tenth of students (approximately three in every class) said they did not receive it. Almost 20 percent of students (six in every class) reported having missed at least one of the sessions. Overall boys and those from socially disadvantaged backgrounds were more likely than girls and those from more advantaged backgrounds to report that they had not received the peer-led sex education.
Three students in the school in which the peer-education programme was not implemented at all said they had received it. Just over half the students in one of the schools in which the peer-led sessions were only partially implemented reported receiving these. In this case, researcher fieldnotes indicate that the teacher responsible for co-ordinating the peer-led intervention in this school was very enthusiastic about the study and disappointed about the school's inability fully to deliver the peer-led sessions, so she may well have organized for those classes that did not receive peer-led sex education to receive alternative classes led by teachers. Table 3 shows students' reports about the coverage of sex education. All the aspects of sex education listed in the table were an explicit part of the peer-led intervention programme.
The topics reported as having been covered by the greatest proportion of experimental-school students were HIV/AIDS (93%), STIs (92%) and where to go to get contraception/condom or medical advice (89%). Most -94 percentreported having looked at condoms, and 76 percent said they had practised putting a condom on. Fewer students -39 percent and 55 percent -reported discussing how to use condoms with a partner or having practised resisting pressure to have sex.
Analysis of data from researchers' observations of the peer-led sessions showed that some important topics may not have been addressed in many of the peer-led sessions. For example, emergency contraception was only mentioned in 11/17 (65%) of the sessions focusing on contraception and in only 2/19 (11%) of the sessions focusing on STIs. Local services were covered in 26 (46%) of the 57 sessions observed.
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What sex education did the control schools get?
An assumption underlying the design of the RIPPLE research was that control schools would continue with their normal teacher-led sex education. Table 3 shows that 91 percent of control-school students who completed the follow-up questionnaire in Year 10 did report receiving sex education in Year 9. Of these, 85 percent said they had received sex education delivered by teachers, 25 percent from outside visitors to the school, 16 percent from the school nurse and 2 percent from older students (not shown in table). Compared to experimental schools, fewer control-school students reported all topics as having been covered in Years 9-11. However, the topics that were reported as having been covered by most students were similar to those in experimental schools. HIV/AIDS was said to have been covered by 85 percent of control-school students, 82 percent reported having covered STIs and 83 percent said they had been told where to get contraception/condoms and medical advice. But, far fewer students in control than in experimental schools (27% versus 76%) reported having covered skillbased activities such as practising how to use a condom. Data from interviews with teachers provided a somewhat different picture. Teachers reported that students received an average of three sessions of sex education during PHSE in Year 9, although this ranged from 0 to 7 sessions depending on the school. Teachers from four schools in cohort one and two schools in cohort two said that no sex education was delivered. In a few schools teachers said that students received additional sex education in lessons such as religious education and science. In contrast to students' reports, none of the control-school teachers said that any of the sex education had been delivered using peer-led methods.
Oakley et al.: Evaluating Processes
451
There were other discrepancies between the information given by teachers and students. For example, teachers in most schools reported having covered 'relationships' whilst fewer students reported that this topic had been covered, and some students reported having 'practised using condoms' and having covered 'homosexuality', when teachers in these schools said these topics had not been covered. There are different explanations as to these discrepancies. Some students' responses in the questionnaires may have reflected their wider experiences of sex education outside school; some may have interpreted filling in the questionnaire as a form of sex education. The teacher data may have been influenced by PHSE co-ordinators being unaware of the sex education provision in other areas of the curriculum or the variation in that delivered by PHSE teachers.
Were there differences in students' engagement with the two approaches and what factors influenced this?
The original reason for mounting a trial of peer-led sex education was because there is evidence that students may enjoy and engage more with this approach, and it may therefore be more effective in reducing risky behaviour (Mathie and Ford, 1998) .
Focus group data from Year 9 students certainly show that experimentalschool students were considerably more positive than control-school students about their sex education. Year 9 students and peer educators who had experienced both peer-led and teacher-led sex education almost without exception indicated a preference for the peer-led approach. However, data from questionnaires showed more variation in students' views. Whilst more students in experimental than control schools were positive about their sex education (e.g. 62% versus 58% thought the sex education was good for girls and 61% versus 52% thought it was good for boys), around a third of students receiving peer-led sex education did not evaluate it positively. Most of these neither agreed or disagreed that the sex education was good for boys or girls. The characteristics of students reporting satisfaction with sex education were similar in both experimental and control schools. In both arms, similar proportions of boys and girls were positive about Evaluation 10(4) their sex education and those reporting satisfaction with sex education were equally likely to live in privately owned as non-privately owned accommodation (an indicator of social class). Those who were positive about their sex education were more likely than other students to report liking school.
Analysis of the focus-group data together with data from the interviews with teachers and the researchers' observations of peer-and teacher-led sessions identified a number of factors associated with the overall pattern of students reporting greater engagement with the peer-led sex education. These included the perception by many students of peer educators as having greater relevant expertise and respect for students, to be more confident, empathetic and trustworthy, to hold similar values about sex, use familiar 'slang' language, be less moralistic and making the sessions fun. Teaching methods used by the peer educators often involved a lot of classroom activity and small-group work, which was said to make it easier for students to contribute. The content of the sessions was seen as more relevant, and students felt they were learning something new, in a new format. Students in experimental schools were more likely than those in control schools to report that they asked questions (55% versus 41%), joined in with discussions (62% versus 49%), worked in a small group (97% versus 72%) and took a leaflet/handout (76% versus 66%). Whilst boys and girls were equally likely to report satisfaction with sex education (see above), boys were more likely than girls to have actively participated in the lessons. Boys were more likely than girls to say that they had asked questions (67% versus 43% in experimental and 49% versus 33% in control schools) and joined in with discussions (69% versus 55% in experimental and 54% versus 44% in control schools); the differences between boys and girls were greater in experimental schools (data from first follow-up questionnaires).
The focus-group data suggest that some girls found it difficult to contribute or ask questions in mixed sex classes, and that participation may have been particularly difficult when peer educators were unable either to engage boys or manage their behaviour. Factors in the peer-led programme which inhibited students' engagement included embarrassment on the part of peer educators, and difficulty in controlling classes. Although students frequently referred to difficulties with disruption in both peer-led and teacher-led classes, they were less critical of peer educators' difficulties with managing classes than they were of teachers. This is likely to reflect their appreciation of peer educators' lesser experience at managing classes. Some students felt that peer educators did not wish to ruin their relationship with students by imposing their authority or dispensing punishment. Structural factors such as the use of inappropriate classroom space (for example science laboratories), lack of support for the programme by some teachers, a lengthy gap between the training of peer educators and delivery of sex education, and timetable clashes for peer educators taking examinations, were also noted.
Interviewed teachers tended to focus on how structural factors, rather than characteristics of teachers or teacher-student interaction, influenced the quality of sex education. But they also noted the importance of the confidence and enthusiasm of individual teachers. Other factors cited as determining the quality
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of teacher-led sex education were support for sex education from the senior management team, the space given to sex education in the timetable and the training provided to teachers.
To what extent did either form of sex education meet the expressed sexual health needs of students?
The likelihood of any sexual health intervention 'working' in the sense of decreasing risks to sexual health is enhanced if it meets the self-perceived needs of the target group. We addressed this issue in the RIPPLE study by looking at the questions collected from Year 9 students as part of a needs assessment exercise carried out by peer educators; data collected in the questionnaires and the focus groups are also relevant. The result is a mixed picture. Most of the questions raised by students in the needs assessment exercise related to HIV/STIs and contraception; 70 percent and 53 percent (respectively) of students said they wanted more information on these topics. Both of these were specifically addressed in the peer-led programme and were the topics most commonly reported as having been covered by students receiving teacher-led sex education. However, other topics prioritized by students were covered less well. One example was the questions asked by students about 'what people do when they have sex'; these included questions about particular sexual acts (e.g. oral and anal sex), sexual pleasure, and performance. Many students asked questions about sexual feelings, emotions and relationships. Whilst one of the peer-led sessions did focus on relationships, this may not have addressed the issues most salient to the students. Data from focus groups suggest that sex education delivered by peer educators and teachers differed most with regard to the complexity with which topics were dealt, rather than in terms of the content of the lessons. The greater depth with which topics such as STIs and contraception were covered in peer-led sessions may explain differences in students' feelings about the timing of their sex education. Students who received sex education from peer educators were more likely than students in the control arm to report that the timing of their sex education was about right. However, more than half of students in both arms would have liked their sex education earlier. Another important theme to emerge from the student data (both questionnaires and focus groups) was that the needs of some students would have been better met had the sex education classes been carried out in single-rather than mixed-sex groups. In both experimental and control schools, most of the girls, and around a third of boys, indicated that they would have liked some or all of their sex education to be carried out in single-sex groups.
How was the trial affected by local school contexts and differences in schools' engagement with the research?
The influence of social context is crucial in the implementation of any research plan, but may be especially so in an intervention study when active collaboration from stakeholder groups is necessary to mount the intervention. Schools' Evaluation 10(4) commitment to the RIPPLE research and their willingness to organize time and facilities for data collection had a major influence on the extent to which we were able to carry out our original process-evaluation plans. For example, in some schools an hour's lesson was allocated to PHSE every week, which enabled researchers fairly easily to organize a time to carry out the questionnaire survey and focus groups with students. In other schools PHSE was delivered during an extended registration time that was not long enough for many students to complete the questionnaires, and was vulnerable to disruption by other activities. Researcher fieldnotes show that the time allocated to completing the baseline questionnaire ranged from 25 to 60 minutes. Students with more time were unsurprisingly more likely to complete the questionnaire. Other factors influencing the quality of the data collected varied between schools and included the proportion of students absent when the research team visited the schools (4-13%), the proportion of absent students who later returned a completed questionnaire (0-94%), numbers of form groups per year (4-12), student turnover (eligible students leaving school varied from 5% to 26%) and the proportions of students with special needs (<1-4%) or with English as a second language (0-15%).
Local school contexts also influenced the extent to which the peer-led intervention was implemented in the experimental schools. Important factors included the amount of time teachers were able to give to co-ordinating the programme, how enthusiastic they were about it, the extent to which they shared information about the programme with other relevant staff, staff turnover, the priority given to PHSE within the school and by senior management, and the size of the sixth form in relation to Year 9.
6. How were students, teachers and schools affected by being part of the research?
One aim of any process evaluation is exploring the extent to which the experience of being studied may have affected the data collected and thus the research 'findings'. In the RIPPLE study students were not told about the RCT design and so were unlikely to have held preferences for being in the experimental or control arm. However, teachers, who were informed about the design, may well have had such preferences, and these preferences could have influenced their participation in the research. Researchers' fieldnotes contain information on teacher preferences for 23 schools (10 control, 13 experimental); six teachers in the 10 control schools expressed a preference for the experimental arm, one for the control arm, and three indicated no preference. In the 13 experimental schools, nine teachers preferred the experimental and two the control arm, and two had no preference.
Teachers randomized to their preferred arm may have been more inclined than those allocated to their non-preferred arm to organize and support the relevant research activities. Since most of the identified teacher preferences (15/23) were for peer-led sex education, teacher disengagement may have been partly responsible for the lower response rates in control schools. However,
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researcher fieldnotes did not provide much support for this hypothesis. Only three teachers directly expressed disappointment at the outcome of the randomization process and researchers did not note these teachers as less enthusiastic than others about organizing research activities.
Students in experimental schools took part in more research activities and had more contact with researchers than students in control schools. This may be one reason for the higher response rates to the questionnaire surveys among experimental-school students (see Table 1 ). The greater engagement of both students and teachers in the experimental as compared with the control schools with the RIPPLE study raises the possibility that the impact of 'being studied' may have been greater for participants in the experimental arm. If this were so, it might explain some of the differences found in student outcomes between the two arms of the study.
Who were the peer leaders and how did involvement in the peer-led intervention affect them?
Previous research suggests a major effect on peer educators' own sexual health attitudes and behaviour of their involvement in teaching younger students (see e.g. Schonbach, 1995) . Most of the RIPPLE study peer educators were girls (65% versus 35% boys). Compared to Year 9 students overall, the peer educators as a group were more likely to be female, white, less disadvantaged, higher academic achievers, and more engaged with other extra-curricular school-based activities.
Data from pre-and post-intervention questionnaires completed by peer educators indicate that most peer educators in the RIPPLE study did experience positive changes in sexual knowledge and attitudes. They believed the programme had a positive impact on their confidence about relationships and sexual behaviour. Data from questionnaires, focus groups and teachers suggest that the programme was likely to have had a general educational impact as well, for example on confidence about presenting in class, working in groups, and communication skills. However, because the peer educators were not a randomly selected group of volunteers, there was no control or comparison group, and there were high levels of missing data, any conclusions about the impact of the programme on them should be interpreted with caution. Those students who left the programme before the delivery of the peer-led sex education, who did not complete post-intervention questionnaires, and who did not choose to take part in focus groups may have had less positive experiences of taking part in the programme.
To summarize, the collection of process data in the RIPPLE study showed, in relation to the seven questions listed earlier, that:
1. the peer-led intervention was less than fully implemented in some schools and for some students; 2. sex education was not universal in the control schools; 3. there were different levels of students' engagement with peer-led and teacher-led sex education;
Evaluation 10(4) 4. the peer-led intervention met some students' sexual health needs less well than others; 5. school factors were very influential in shaping the ways in which the intervention was implemented and received; 6. some schools were much more 'research active' than others; and 7. the involvement of the peer educators in the programme was perceived by most of them as highly beneficial in personal terms.
Integrating the Analysis of Process and Outcome Data
Current work on the RIPPLE study includes further follow-up questionnaires in schools and aimed at school leavers, analysis and publication of the first wave of 'outcome' findings, and translation of the process-evaluation data into variables that can be combined with outcome data in statistical analyses. Like many aspects of process evaluation touched on in this article, the analytic challenge of integrating process and outcome data is not one that we have been able to find adequately described in the methodological literature, though there is some discussion of what is perhaps the most obvious challenge: how to achieve integration without the classic subordination of process to outcome data (Buchanan, 1992) . Based on the process data described in this article, we suggest that the following four key factors are likely to have analytic power in relation to the interpretation of the outcome data:
• differential patterns of engagement with sex education on the part of boys and girls; • uneven support at the school level for the peer-education programme; • discrepancies in some schools between the intended and actual focus/ coverage of the programme; • the extent to which the peer-led programme was distinctively different in practice from teacher-led sex education in its delivery of more participatory, enjoyable and skills-based sex education within a less moralistic framework.
Discussion
The case study of the RIPPLE process evaluation is also part of a story about evaluation that is often omitted from standard accounts. Our account reflects the ambition of understanding the processes embedded in the relationship between interventions and outcomes, and it also speaks to the practical challenges of carrying out research in organizational contexts, such as schools, where facilitating 'academic' research is not necessarily high on the agenda. The current educational climate means that schools are increasingly under pressure to raise levels of academic attainment, and this results in great pressure on school timetables. PHSE has a marginal status in most schools, partly because it is not formally assessed (Stears et al., 1995) . Factors such as school workloads, complex logistical arrangements in schools, the need to set up clear lines of communication, and recognize schools as 'dynamic institutions with changing priorities' (Moon et al., 1999: 33) have been documented by others. Where a research protocol is very highly specified in advance, as was the case with the RIPPLE study, there are bound to be disappointing deviations. These include the difficulty of standardizing and controlling the implementation of the intervention in highly variable circumstances (McGraw et al., 1989) . The authors hope that the multi-layered descriptive account generated by the RIPPLE-study process evaluation will have a critical capacity to explain the relationship between the peer-led programme and sexual health outcomes. In a study with a similar design, Elford and colleagues (2001) describe a process evaluation of a peer-led approach to HIV prevention among gay men in London. The results of the process evaluation showed that the engagement of most of the peer educators was low, and that there were barriers to communication that prevented effective diffusion of the programme. The 'process' account had explanatory value in relation to the outcome evaluation, which showed no significant impact of the programme on the risk behaviours of gay men. This explanatory value of process evaluation also applied in the case of the SHARE study of teacher-led sex education conducted in Scotland (Buston et al., 2002) .
Oakley et al.: Evaluating Processes
'Stand alone' process evaluations run the risk of over-interpretation, as factors that may seem intuitively important determinants of outcome do not necessarily turn out to be so in more rigorously designed studies. Without the trial framework for our RIPPLE process evaluation, it is likely that our findings about the enthusiasm for peer-led sex education demonstrated by peer educators and many students and teachers would be taken as evidence that this approach to promoting young people's sexual health is an effective one. Most students and teachers involved with it liked it. The commitment of most of the peer educators to the personal benefits of the approach was particularly striking.
The pattern of higher success rates reported for process evaluations compared to outcome evaluations has been reported elsewhere (Peersman et al., 1998) and is a notable finding in the field of peer-led health promotion (Harden et al., 2001b) . Such methodological considerations underlie the commitment of many of the social scientists currently engaged in systematic research synthesis to confine the search for effective social interventions to those studies with the design of prospective controlled experiments (with or without integral process evaluations).
Conclusion
The overall conclusion to be drawn from the case study discussed in this article of a process evaluation conducted as part of an RCT is that evaluating the processes embedded in, and surrounding, intervention research is essential to the task of understanding outcomes, but this is not a straightforward enterprise; its difficulty reflects the underlying objective of 'real world' evaluation -describing and interpreting processes and outcomes in a way that reflects their complex inter-relationships. The case study also demonstrates the capacity of this approach to fulfil many of the philosophical and methodological goals described by its advocates in the literature. By collecting data from the key groups taking part in the trial about the processes involved in the provision, receipt and impact Evaluation 10(4) of sex education, we were able to generate a description of the intervention under test and of its contextualization in the complex social processes surrounding the promotion of sexual health in a school setting.
The RIPPLE example is part of a new move towards embedding detailed process evaluations in the design of RCTs (Cordray, 2000; Oakley, 1992; Wight and Obasi, 2003) . This methodological practice also contributes to a resolution of the longstanding argument among evaluators about the advantages and disadvantages of 'qualitative' and 'quantitative' methods. The critical issues are the match between method and research question, and the ability of different methods to complement one another in reflecting the complex social contexts within which all social research takes place (Davies, 2000; Malterud, 2001) . As Donald Campbell, a founding father of experimental research design, has noted, 'qualitative knowing' has an important place in 'quantitative' programme evaluation precisely because 'social' as distinct from 'physical' knowing is such 'a precarious and presumptive process' (Campbell, 1988: 376) . Re-establishing the qualitative grounding of the quantitative in action research must therefore be an essential part of the social scientific enterprise.
